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(57)Abstract 

PROBLEM TO BE SOLVED: To compensate wavelength dispersion 
in a wide range and to attain high speed and large capacity 
communication by compensating primary and secondary dispersion 
generated in an optical fiber transmission line by plural dispersion 
compensators. 

SOLUTION: When a dispersion shift fibeKDSF) is an optical fiber 
transmission line 1, a negative dispersion value for suppressing the 
deterioration of transmission characteristics by four optical wave 
mixing between signal light and naturally radiated optical noise 
generated from an optical amplifier 5 is transmitted. Thereby a 
dispersion compensator 2 having a positive code and a large 
absolute value is required for the compensation of dispersion of the 
transmission line 1. When the compensator 2 is constituted of an 
optical fiber, an 1 .3^m band zero dispersion single mode fibeKSMF) 
can be used and low loss and low cost can be attained. Since the 
SMF has a dispersion value corresponding to about 10 times the 
primary dispersion value of the line 1 . the primary dispersion value 
of the line 1 can be compensated by adding a distance 
corresponding to about 1/10 of a transmission distance as a 1st 
compensator 3 or laying it as a part of the line 1. A 2nd 
compensator 4 having a reverse code against the DSF secondary 
dispersion of the line 1 and a large absolute value compensates a 
secondary dispersion value similarly to the primary dispersion value. 
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(2) mi^»»&inm^ztt■riSkif^. (3) ^ld:2^ 

m2«-»»«7T-f/<©»»filt»«xn- 

LTrans + LlstDCF+ L2ndDCF= L TOTAL 
(DTrans x L Trans ) + (DistOCPx ListDCF) 
= D 1 

BTOM C (S Trans x L Trans ) + 
l-2ndDCF) 3 =D2 
[00441 (iL. mi. S2©5J|fc«ia:7r-f/<(7)S 
**LtstDCF. l-2ndOCF. 3t7T-f 1 ©S* * 
LTrans > cro3t:7T-l'/<€iSIE5 1 (7>2?ft^afli*S 
Trans. SB 1 »Sfc*ilt7 7"f/\*<D2-^»t(C<i* 


• • (3) 

yti^if)^t. (1) ~ (3) 5e*^f.DS FfiiSISSS 

t. mi»tiffi«7r-f/<SiP*.SMFeaiESSi:. fR 

2 7 T / <S i **«6 « ^ t *<-C? * * , 

[00 4 3] »atii<sii2*it7T-r/N*t=j:y«iaLfc 


... (4) 

(D2ndDCFx L2ndDCF) 

- (5) 

(SistDCPx ListOCF) + (S2ndOCFx 

- (6) 

sistDCF. S2»a«ii7T-r/x*0 2a>j»tk{i$s 

2ndDCF. Jfe'^'f r/<eaiB 1 0 1 3R»t«iSDTrans . 

SI. S2©»a«epr'r/<o)i.^^ifc{i* 

DistDCF. D2ndDCF. *SA 1 "CFroaB^afa^D 1 . 


(7) 
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[0 0 4 5] l&»f3fte$A 1 a^ft^JSEBffDH 

(4) ~ (6) 5E*^e)JB:«ast?5asc*»< etc* 

IstDCFi. ^2^^iitffi(S:7 7"r/\'SL2ndDCF<t:*^«>-5 


[0 0 4 6] X»»««S2t LTI*, 3t7r-f/<*ffl 


ait) + (Ktt3fiST7a)m2^j-aafii»©ma«'i«i) 

= D1 (KSA 1<D«g^^Utfli) •• (7) 

+ (S2^^tfcaiag©2*5i-tfeM) 

= D2 («SA aOSIB^j-afi) / (A 1 -A 2) • • (8) 


[0 0 4 7] isftAi. xzit. &3:ikmm^0)»min 

1. !g2a>^ikfiias3. 4©»«xp--?${S3£-r« 

t.mi, m2<7>^titM(as3. 4(=fe>s<tKs»tit<i 

[0048] @ 2 li:«:fllflOlll£0!|O$i-ilC^t£l%lflia-C 

7T-rADCFlCj;y«j«Ufcii§(=iSl'»T. DSFS 

23)?^i-a<i [p s/nm2 / kmD ^filttt Ur^-T. 
[0 0 4 9] XDS Fro«-ti{iD = -2 p s/nm/k 
m, »filtX □ — O. O 8 p s/nm2 /km. SM 
F©»tfc(iD = + 1 8 p s/nm/km. »tfe;?.n — ^rf 
= 0. 08ps/nm2/km. D C F <D^$k{^D = + 
1 p s/nm/kmi: Lfc«#(=. D C F ©^tfc;^ P — 
(2?>:^J-gkjB) *-0. 5 p s/nm2 /kmSa© 
{i<t-r.5<t. DSFS7 045 km, SMFg715k 
DC FS 1 2 4 O kmi:-r-Sei:(=*-3r. 1 JJC^J- 

ai:25»»»t$»e-r«ci*<T?#4. xifrafl>j:5 

SS^afilA<<a^li-5 00 p s/nmSStJEf* 
J: d a 1 O O k mS(=»8y LTfiiJi$©»affi(SS?T Jt 

[ o o 5 o ] IS 3 iii:finf!fi<f>mmmoi^mn&smfi^v 

fey, eaiffiJSS O O O km(Dite2|•>;^.-rA(=^*l,^ 

r. 1 0 0 0 kmrapst? 1 ?fe»a&i/25fe^*aroa{g^ 

^otrig^^^-^'. 3( 1 EiacODS FSli7 9 5. 6k 

1 ?)j^i-afil(4- 2 p s/nm/km, 2?fe$j-afll* 
+ 0. 0 7 p s/nm2 /km. 1 ?feiJ^aaitP7-f /< 


(^l^aMfSS) tLT0:>SMF(Ofi$l±8 1. 6 k 
m. 1 ^feij'a<il±+ 1 8 p s/nm/km. 2Jfc»a<a 
tt+0. 07ps/nm2/km. 2 jRii-aafa:? 7 -< 
/< (S2^i'a«<tS) ©S*l±122. 8km. IJteJJ- 
a<il*+1. Ops/ns/km. 23J?»a<If*-0. 

5 p s / n m2 / k m^: Lfco 

[00 5 1] KttaSfi (AA = Onm) Vlt, ^^"C^ 

■r«fc5(=. iEjti=«-aafi*<ff^o*i«;iticJ5fy. xk 

StSES (AA = Onm) A^t. 5 n m^LNStSffll^Bttlfc 
(AA^Snm) &l/i3tt-SEfi (AA = Onm} A> 

6 5 n mSl>afifflC=(aHifc*fi (AA=-5nm) T? 

iia!-^s^-rj:5(=. 1 ooo kmsiciESKc^j-aa 

«-r*wi:l=J:y. l£LxSES««(=*5fcy5J-aM«S^T 

[0 0 5 2] X<i^Jti:5tlt<eS(=J;-5e«5)»tb3tSt# 
i: OBI ® E93t«ig# 1= J; o Tea|i^ttA<*^b-r Sli^ A< 

3. 4roSS5^aM*a»=Sft3£f ■i>ci:A<M*LL>. c 
<Dli#. SttiftS (AA = Onm) A'>e.St>aSfflI-CtE 

[ o 0 5 3 ] @ 4 it:fi^^<})mmm<j)^m^m%msk'^ 

L. 1 11 ~i In lisatatfts (E/o) . 1 2r** 
a^s. 1 3(*3fe7T-</<eiiiis$<ifie-r'5«-av:7 

T-f/< (DSF) . 1 4l*3t4'«g. 1 5(i:^'j7> 

1 6(ti;uet;AaJ!B3t7T'f/<ii<iSS3l<D3teii*S 

». 1 7 1*« 1 »a«fis*«/a-r«'»^^;u^- K7 
T-f/N* (SMF) . 1 8iim2»aa®s^«ifiS-rs» 

a«ia7T'f/< (DCF) . 1 gii^SES. 20l~2 

On i±*aa»s (o/E) 

[0 0 5 4] jl64>^Sl 4(DrBlim^Xlf 8 O kmSS 

*S3ELTfcy. jt^T-f/N'eaiKi 3*«fiK-r-SDs 


(8) 
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F© 1 .:>J5j^Sk(i$- 2 p s/nm/kmt m 1 . S 

m2©»sfe«{Ss*iftit«ci:A<t?^*. xit'j'jasi 

.fcyiifSLrSMF 1 7. DCF 1 8(=A*tT$^Ska 

/<eai»i 3©DSF(=it<t^*aittLr. ^^u^m 
[0 0 5 5] ia5i**i6M©^ii6CT©»:S#aafceai-> 
y. ia4(c^-rj:3(=. ds F*3fe:7T-</N*eai»t 

km. 2^»Slt<i — so. 08ps/n 

m2/km. X«1»«««»i:LT©SMF©1*» 
iiE<i*+ 1 8 p s/nm/km. Z^^W^iM. (^WL^O 
— Zf) iO. 08ps/nm2/km. Xm2^^Stffifi 
St LTODCF© 1 ^fc^J-Skfil$+ 1 ps/nm/km 

i:ufc«dS55u. g52»aaia»i:Lr®DCF<0 2 

?ft»8itf@ (^SfcXQ-^^) A<-0. 5ps/nm2/k 
mSS©<ei:-r*i:. SMFS(*8. 1km. DCFg 

(*i 4 kmsarosst-rs^iiricjiy. i*»»t2 
[0 0 5 6] m6ii»!SSLm<j>ms^^it<Dt!i^mv& 

y. «»SC<DJ:3(=. at7T-f /<eaiS&i: LTOTDS F© 
S*L = 8 0km. Si^^St^lSgi: LrosMFros 

*L = 8. 1 km. m2»lka(aSt LT<©DCF<DS 
*L=14. ^ kmtL. DSFtSMFt(D^Wi:^a 

-y (2j)j»«<i) *<-5-H^'ii^-»^®o. 08 PS 

/nm2/kmi:L. D S F t SMF tt<m^V7pir^ 
tt**-r-6*i&l=. -tih.f>*ffl^-t*«i. DSF + SM 
F<>>lSL^Vm-t*.5iZ^ aSO-jS. 15 63 

n mJfi€|(=iS^^T»tfe^i$^i:-r■l) C i:*<-e#i)o 
[0 0 5 7] LA>L. flfe(©»g(=J*t,^-Ct*5^tMl$^i: 

•C. m 2 DCFfl!>»»XP--^ (2;fe»» 
fit) S. DSFtSMFt(on^tm<r)»»:x.a-y 
(2.:fe»tfcfli) a>««x.i«^«[-c^-r<^t±05-o. 5 p s 

/nm2 /kmi:-^-*. -t^tlCfcoT, DSF + SMF 

+ DCF<D-^ffl©T?^-rj:5i=. ^-croaKsswc*) 
fc o -c »fiit{B ss t -r -5 c t A<-e # s . 
[0 0 5 8] iiiaa)*si86eii(cj$t%ri*. at^T-f/^e 
^eo^j-tks 1 0 o -5 c t ^mmt Lxvtfsn l 

feSctA^feS (iJUxli. XlK(7) G. I sh i kaw 
a et al. "10 — Gb/s Repeater 


less Transmission* ••" lEIC 
E TRANS. ELECTRON. Vol. E78- 
C. No. 1 . Jan. #gg) . fiPife. lU^© (5) ~ 

(8) Acfi^it^as^skfiD 1 . D 2 istmt^mizs 

[0 0 5 9] X|iia©DCF<DJ:?l=. 2?fe^j-»a(S7 
r ■</<»*. fiHitli. 1 5 5 O nm^Tf. SMF-V>DS F 
CO 2 ?)i^^Ut t »#*<a»T?«S^fi*<;*:# 2 Ifcfi i: -f 

j5«S3e(=J:or(SI$ai*y. H»f^$«ffll-rS K-/< 

{b*-t±«;ii:(z<i:y. fc€.SaMW-r*C<t:A<-^#-&. 
[0 0 6 0] tto-C. Sg2»a«1g»t LT. 

'fy\*{COL>-CI*. ^ill*. Xffi)t(8) B. J. A i n s I 
ie et al. "A Review of Sin 
gl'e— Mode Fibers with Modi 
fied Dispersion Character 
istics'JOLT. . Vol. LT — 4. No. 
8. p 967-979. 1986. . 

[ o o 6 1 ] 0 7 \twmm':^o^mn\±m^^m fc y . 
&mmiznri>sm^mAn] (o. oo6)&t;An 

2 (-0. 0 0 8) *-St L. i#ga 1 , aZOttm 
LT. «S C^im] ta-a® Cp s/n 
m/km] troBHSS^fo ^X.lf. a 2/a 1 = 1 t 
■r-Si:. 1. 35/l/m(1350nm) >fifi||rtet^T^^• 
«fllA<5t'EEy. »»Xa-:^ (2?>J»«fli) l*ft<)!>/Jx 
^L^ffit'JfSo Xa 2/a 1 = 1 . Slt-T-Si:. 15 
5 0nm(=KLXTlSfe»aM*<l$l3c^T?. — 

^, :ia)^<D^i-axp-:f (2^»«fi) (*, «i-o. 

5 p s / n m2 / k mi: ^C-So 

[ 0 o 6 2 ] @ 8 tteamc? 7 Ki!^ita>5^a4$1$i%^ 
B-e*y. itiSa 1 ~a 4(©ii«©sjjHiii=«-r«H»T 

^SAnl ~A n4 i:(C-^L^T. aTO^Sal^/^^ 

nm/km] *^F^. w<018^. 3T«>*Sa M^it 
*1+fcKr=. 1. 3 /im^T?»a<t*<^tJ5CSt^t(=. 

■t*i«fcysats«i-ei*. ■Niga 1 &:*:$<-r4i=tto 

a—Zf (25J?»»fa) A<»I2E<DDS F-¥>SMFtl±iS»<D 
ft^t'Ef*, CWia^CDI. 5/Um««ICi«l+*»ax 
□ -•^ (23Ri^afii) li. $t-0. 2 5 p s/nm2 / 
km"Cfc-3fco 

[0 0 6 3] 3t:7 7-fM*eii|g&i: LT© 

^^(2Ds Fa)Skm^&im&^mri> 1 ':>:^a(a£« 


(9) 
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$s |l}i£<0J:5i=. ^S^ikilDI. 02£S91b-r« 
* i: * aSf -S c i: -5 o 

[0 0 6 4] xiiia<7)ws!«tiS©3t77"f/N'&u:Eaa^ 

5-:/ KS1ilta>it7T'f/<l*, 1 300nm« 

-15 5 O nmS<Dl2:L^««l^^:)fc■^r«■git<i*lil$S 
i-r*i&(=B3«*4ifctCDT?$.«A<. ia*A<0. 3~ 
O. 4 d B/kmSJtO^^t^wii:, flligA^y— ^ 
J: y »»«IA<aSl= «<b^ 4ctt(cJ:or. 
l^-^felt-efiJiLrt. KMT «Rlfi6tt 

[0 0 6 5] -tCT?. fIiCa)J:5f=, ifc^r-fAeiMtt 

a>i?)?»mfiiai;2.:>j»tfefi^, m i »litM(SS(c j: y 
t Lr2*»sit<i*ffie-r«ci:i=<fcy. ssttros^t 

<©i6«ffi(**yssT?i*'jct>. ttor. i*^^»afiffl 

[0 0 6 6] ia9ii4:feqq(OlStl&^<7>^»{i^5$^0> 
stKKMia-efey. ±suTOTAL =9oookmfl>eai 

-2p8/nm/km. »axa — (23fc^J>»fi|) = 
0. 0 7 p s/nm2 /kmfl)DS F(=StLT, Bl » 
ttaiaSirUr. 1 ^^J^SfcfiD = + 1 8 p s/nm/k 
m. »»XO— ^ (2*^J^a<l) =0. 07ps/nm 
2 /kmroSMG^fflL^. XS2»tkffliaSi UT, » 
m7.D-zf (Z^^i^m) =-0. 5ps/nm2/k 
m<»DCF*fflL^T»tlt«^a■r•5^i#. S M F i: D C F 

t<D&m. DCF<Di3fe»aiio>Baat LT^Afcie 

[0067] e>SSI^{t:(05^a{ei^. IS^a3a>;fc$L' 

DS FtSMFi:(=J:y3iS*4t, 2?*t»a«fiffl©D 

c F<D5^a^la)i^^^«l=f*Ki:'^SL^fL^c:^: 
X 2 jj:5^a^«fflw D c F©^j-afi*<Sii±*# < i* ^ 
oixTt. ^©»aflii*. 1 Jfe^^■a«^Sffl©sMFa)5^• 
a<a$B3s-r«c^l=<i:y. ssi=^sa>(si=Bifi-r€> 


[0 0 6 8] *«Mi*ffira<»#iififee?i=o)«^BBS**t-s 
tovitu<. m^Lii. 5t7 7-f /<eaiK(©2?fe5j'aA< 

[0069] 

-f/x'eais&i i=iSLNr±i:i. 1 ?):»aao:2?)j5^a$$^ 

a«1SSl2(=J:oTaia-r*wil=J:y. j£«JS(C:bfc 

T-f/<gaiK© 1 3):»a$±t urifis-r-sa i ^aa 

«»3t. 3t7T'f/^fi2Stt10!)2afe»a*±iLTa 

^s■r*»2»aalSS4i:^fflL^*wt^cJ:y, m^. 
m2©»aa{SS83. 4®HiiA<ifc«B«iss*3t7T-f 

[iasa>fS!m''<»:i%^] 

[13 2] :$inm<ommmo)^Wi<^\t&.^mvs>^, 

[H3] :*:|eqfl(DSI«E<«a>^afitiai»iiflBlT&«. 

[13 4] :$:$gM(D9li&««<oa^5i^&jfcesl*>X7A(Ofit 

[B5] :«:%mO!>l|j)6«4<DaSfi»S3feeill<>XT-A(=t$ 

[0 6] ^mm(j>SL^wtt0>t!m^mv&i>o 

[13 7] WS!«ita>^a^1$6tQflB|-<?ft«o 

[13 8] E3a^7 5-:/ Kl!«|ii(©5^a«t14SlB^I3-T?fc-5. 
[13 9] :$:$E^(OIS£IE««a>^afS^ft$^:<OB9«geiqSI3 

[131 0] vtitim<»&&iiWL9m<oimm-<:m, 

[131 1] e^JSil^^a«1SSieiRi^a>i§figMMI9T? 

[osi 2] ^a^tti%mia-efe«. 
[131 3] «£3;£m^aMmB^ii-c&-&. 
[014] «E*«>i©»aiiia#s©eiW0t?fe*, 
[015] ti&3t£«!ia>5j-aa{s^S(Oi%^0rife*o 

[01 6] «£JlE«!|(7>xS94M(ai=J:«^a4iifltKi»07ft 

•5. 

[^#a>S^^] 

1 ife^T'f/^eaiK 

2 ^aafss 

3 jgi^aaiss 

4 %2^afif38S 

6 mmm 

7 SfifiP 
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